The material constant substitution quoted by Dr. Bert would convert the annular disk solution to the solution of a thick-walled cylinder, another problem of technological interest. A number of investigators have considered various aspects of the latter problem, as noted in the list of references provided by the author and discusser. In fact, the author recently published 4 a solution to a thick-walled tube consisting of two orthotropic regions each having a different set of material constants. 
Author's Closure 2
With the exception of Mansfield's paper, 3 most of the references cited by the discussers do not seem to have any close relationship to the present problem. Mansfield solved the same two problems considered by the author, and the results are equivalent to the present solutions. Mansfield's equations (3), (4), and (5) are equivalent to the author's equations (17), and Mansfield's equations (20), (21), and (22) are equivalent to the author's equations (15) . The author had unfortunately overlooked Mansfield's paper, which should have been referenced. Nevertheless, the author's paper does not duplicate Mansfield's paper. Even though the results in the two papers are equivalent, the methods of analysis are entirely different.
Mansfield's results were obtained by finding Fourier series for the stresses and then summing the series to obtain results in closed form. The author's analysis is based upon a complex variable technique which leads directly to solutions in closed form. It is believed that this method is of some interest in itself, and may have advantages over the series method for some applications. The authors are to be congratulated on their excellent paper. Will they continue their research to provide experimental verification of the predicted decay and spreading characteristics of swirling wakes and jet boundaries?
One of the crucial assumptions in the authors' theory is the power law for the spreading of the diffusion zone, rk & x-u . Whereas it appears quite reasonable that the swirling jet in a stagnant medium should follow a linear law of spreading (i.e., M = 1) just as the free jet without swirl, it is questionable whether analogous conditions can be postulated for the wake or the jet in a codirectional stream. The linear growth of the width of free jets can be easily verified by dimensional considerations and shown to be related to the fact that only one velocity scale is needed to uniquely describe the flow at any section. In the latter two cases, however, two velocities, namely, ub and u," -u," are required for such description, except for the special case in which there is a pressure gradient such that ub a. u," -ub.
As a consequence, conventional self-preservation assumptions based on only one pair of velocity and length scales can, in general, not be expected to yield more than asymptotic solutions for a region in which (»", -ub)/ub becomes very small-a limitation which is particularly restrictive for jets in codirectional streams.
In a first attempt to overcome this limitation, the writer has proposed a more general similarity analysis using a hypothesis of constant eddy viscosity, which proved to be in fairly good agreement with experimental data for axisymmetric jet boundaries [12] . 3 The result which has direct implication to the authors' theory, and one which has been confirmed by recent measurements by Reichardt [13] , is an asymptotic approach of the jet spreading to the asymptotic law rb« .r'/ 5 rather than to rb tx .r 1/j , as assumed by the authors. More recent findings [14] , however, indicate that one cannot expect simple power laws to describe even the asymptotic region of jets in coaxial streams.
The similarity analysis has been modified accordingly [14] , and it appears lo be highly reasonable to expect that this modified theory can be extended to swirling flows in codirectional streams as well.
So far as the mean-flow analysis is concerned, the writer would like to suggest that the authors replace their assumption r] = x~-w r with M = -J by i) = r/l in which I is a measure of the width of the diffusion zone, and that they estimate the functional relationship I = l{x) by regarding the mean-flow fields of free-shear flows without and with a superposed coaxial stream of velocity U as differing merely by the convective effect of the stream.
According to this new assumption, equivalent stages of flow development (i.e., equal values of I and U*) are reached at the respective distances
wherein U* and U + U* are the characteristic convective velocities. In other words, the jets are treated as one-dimensional columnar flows in which all fluid particles at a given cross section have the same convection velocity, namely, U* and U + U*, respectively. With the aid of the equality dx'/U* = dx/(U + U*) derived from equation (40), it then follows immediately that the linear law of spreading of the simple free jet in the .r'-system, i.e.,
will merely change to
if the uniform stream is superposed on this jet.
It is interesting to note that, even with the gross simplifications U* = u," -ub and
x -Xi> n + 1 ti" -ub (the latter being derived from equation (40) with U/U* approximated locally by U/U* .r'"), linear laws of spreading in accordance with equation (411 have been obtained for both axisymmetric jets in coaxial streams [14] and two-dimensional wall jets [15] . For the former case, moreover, equation (42) was found to yield a very satisfactory prediction of l'*(x) and l(x)\ and the dependence of the turbulence-stream parameter v'v'/U* 2 upon U/U* was in better agreement with experimental results when evaluated through equation (42) than when based on Townsend's large-eddy hypothesis [14] .
It would thus seem that dl dx = C(u," -ub)/v", will also produce realistic solutions for the decay and spreading of swirling shear flows in uniform streams when substituted in the equations of motion in place of I = x~M.
What makes this approach particularly promising is the fact that through the transformation from the z-system to the ^'-system, the flow becomes equivalent to the free jet in a stagnant medium for which it has been experimentally verified [1] that the swirl has an effect only on the rate of spreading [i.e., on C in equation (41) The following comments are intended to be a supplement to Srinath and Das' technical Note.
Transfer matrices' offer a computer-oriented, convenient (in discusser's opinion) method of obtaining the frequency equations similar to (10), valid for any boundary conditions at both ends. Various possible methods are available. One possible approach for the problem under stud}' is to apply specialized versions (stiffness of all support springs zero) of catalog of transfer matrices C-3(6) and C-3(/); Section 3-2 of [1].
